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NEW SPEC IKS Ol CLOAHSA KINSTOW, 1898 (NEMATODA: 
STKONUYLOIDEA) PARASITIC IN THE STOMAC H OE THE 
QUOKKA, SHTONIX URACHYURVS (MARSHP1AKIA : 
MAC ROPOHIDAE), FROM WESTERN AUSTRALIA 



hy I lit-A i:Rnx;i- 



Snmniarv 

BtviUllu.i I ( 1 9*10 1 Mew species nf tluihiiiu I mslow I XOS (Ncniuludu SlinngylnldeaJ panixilii n ilk’ 
siumuch cl I he utiokku. SfluuU brui huirns (MfU'SUpinlia : Vluciopodidacl, Imin Western Auslr, li.i. Ti.ius. K. 
S 'nr. X Urn. 123(1/. 1 7-30. 3 1 May. 1000. 

Six new species ol' CliHU'hui I insiuw. I X9R fire described from (lie stomach of the qunkku. Sntuin hrininiinis, 
livnii Roll nest Is., Western AlHitrolin I Ik-y arc*: f nvvs sp. nov.. characterised by lip-like inllaiions ol the pen 
oral cuticle oesophageal hosHes extending two Hauls cl the way In the ileivc liny, tile deil'ld posterior 10 the 
neru ring absence ol oesophageal denlieles i symmetrical buccal capsule, a simple slrnigh! vagina uni 
spicules 1.50 1.07 nun in length; C. Inins sp. nos., characterised hy a dcr.sovemrally elongated Iwccn! capsule, 
six leaf crown elemeuis. a shallow luieeal capsule which is inched anteriorly in lateral view's, oesophageal bosses 
extending lo the nerve ring, a single dorsal oesophageal denliele, spicules 1.50-1.07 nun in length and a 
ice intent vagiinu C. tint >.p, nov.. eharaeterised by ,i Jorsovtsnlrully elongated mouth opening, six leaf crown 
elements, cephalic papillae which are situated close together and svho.se lips are deviated medially, a shallow 
buccal capsule arched anteriorly, an oesophagus without bosses or denlieles. the deirid posterior in the nerve 
ring, spicules in the range 0.07- 1.55 mat and a straight vagina; C i Ilium sp. nov.. characterised hy a ccrvic.il 
CilticuUir inflation. cephalic papillae with a lung, uhlnse tlislal segment, six leaf eoiwn elemeuis. a symmetrical 
buccal capsule a s mplc oesophagus without denticles or bosses, spicule* in the range <)58-l).(is mm and a 
strui gill i agirni; < amm\ sp. nov . ehar.iek'i iscd by is small si/.e. simple slender oesophagus lacking hossos or 
denlieles. small, syninelrical buccal capsule, cephalic papillae with the proximal segment longer than the Jistul 
sic lejl crown elements, spicules in the range 1.31 146 nun and a straight vagina: C. lelemtchus sp. nov. 
eharaelensed hy the shape ill the cephalic papillae with the distal segment globose and directed medially, six 
leal crown elemeno, an oesophagus without bosses hi tlcniieles ihe deirid posterior in ihe neive ring, spicules 
3,1.1 mm lone and ; straight vagina 

Ki v Wnims: Cluntitiu, new species, nematodes. Si nmi.\. quokka, marsupials, parasites, 



IntriKluetion 

Many species < . I' mnempodid marsupials arc 
parasitised by a suite of species of the nematode 
genus Clnacinu Linsltjw, 1898 oeetirring in llu 
stiec nluicd Ibrestomiichs of their hosls. The number 
of species of L'louvinu known from dilfcrein 
kangaroo or wallaby hosis which have beer 
examined in detail vanes considerably, ranging Iron 
nolle m Ihe case ol pie reel nocked wallaby 
Mnnvpnx rtijonri: sens banks inn us (Quoy & 
Gaimaol. 1828) or Iwo in ihe ease ol the Tasmanian 
pudcmelnn. I hylo,i>ulr billimliorii ( Dexmaresl 
1822). lo 25 in I he ease ol the wallaroo or euro. 
Min rapns mhustHK Gould. 1841 based on a recent 
revision ol i|ie genus (Beveridge 190,51 In other 
lliuciopodid species, instil I leienl lumibeis ol hosts 
have been examined for parasites lo be aide lo 
provide reliable cslinuiles of Ihe diversity ol species 
ol ( Imn iini likely to he encountered in them. One 
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such host species is the quokka. Stlmii.i bnitll) liras 
iQuoy tV Gaimard. 1830), which is limited in ils 
distribution lo Ihe southwestern region ol Western 
Australia (Kitchener 1995). A single species of 
Cliiiifiiui. ( ■ .wlmUtis was described from ibis host 
hy Vlawsnu (1061) and Inis subsequently been 
redescribed by Beveridge ( 1908). hut since this was 
based on n single collection, il is possible that 
additional species exisi. Examination of a series of 
tpiokkas has indicated that they, like most other 
m.icropixlids. are parasitised hy a series of species of 
( linttiiiti. Tlie new species encountered are 
described in this paper 

Materials and Methods 

V series of six quokkas was eo Heeled on Koltnesl 
lx,, VVA ill April 10X2, iixing. Iiaml nets. The animals 
were killed with an overdose of sodium penhi- 
haibilone and Ihe stomach was examined foi 
parasitic nematodes. Nematodes found were fixed in 
liol 70'.; ethanol and were subsequently stored in 
70';.' ethanol with 5'i glycerol. l : or examination, 
nematodes were cleared in luelopheilol IVrnianenl 
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preparations mi slides nl apical views of l lie munlh 
opening (tie hursa and the spicule lips were made 
using polyvinyl hieiophenul as the mourning 
medium. 

Drawings were prepared using an Olympus 11112 
microscope with Nomarski interference optics and a 
drawing lube. Mcasuamicms were made using an 
ocular micrometer and are presented in the text in 
millimetres as the lunge followed in parentheses by 
the mean. Draw ings of apical views ol the mouth 
opening are presented with the dorsal aspect 
uppermost: drawings ol the bursa have the ventral 
lobes uppermost 

llololypcs have been deposited in Lite South 
Australian Museum, Adelaide (SAMA). I’ar. (types 
have been deposited in SAMA and in die British 
Museum (Natural History), London iBMNII). 

Motphologieal terminology lot nematodes billows 
I hot used hy Beveridge ( 1998). Ihe abbreviated term 
S L pore is used in place of secieioi y-excicinry pore 
l Bird & Bird 1091) and oesophagus is used as a 
synonym of the more correct term "pharynx" I Bud 
<fc Bird 19911. 

f ollowing Beveridge ( I90H). the new species are 
based on classical names since the generic name is 
dial of a Roman goddess. 

( liMit'ina ceres sp. nov. 

(I ICiS 1-14) 

Ho)u(ype : , from stomach ol Hekmix 
bnnhvnru.s . Roll nest Is.. WA, coll I Beveridge. 
V.iv I9K2 SAMA AIK ’ 3055K; allotype v. SAMA 
AIK’ 40559: paralypcs 15 rid 60 A. SAMA 
AHt 505W): I ' . T i , BMNH I998.M.2H.3-4. 

Small nematodes: cervical cuticle not inflated in 
oesophageal region: transverse entieulur aniuilations 
prominent. Sub-median papillae very small, 11004 
long, projecting anlerolaierallv from peri oral ctilicle. 
situated on elevations of pen-oial cuticle; proximal 
scgmenl cylindrical, extremely short, 0.1 10 1 long, 
shorter than ovciid. obtuse distal segment. 0.003 long 
Buccal capsule shallow, cylindrical, symmetrical in 
dorsovenlial views, circular in apical view. Leal 
crown elements 6 in number with prominent 
striatums, arising from lull length of internal wall ol 
buccal capsule not reetnved a| tips, Peri-oral cuticle 
inflated into lip like lobes attached loeaeli leal crown 
element Dorsal looth projecting pminiiieiilly into 
buccal capsule: each subventral sector of oesophagus 
with lancet- life projection into buccal capsule 
Oesophugtis simple, elaviform: lining ornamented 
with rows of sderotised bosses from anterior end to 
two thirds ol distance to nerve ring; denudes absent 
from oesophagus. Nerve ring in mid-oesophageal 



region; deirids in posterior oesophageal legion, 
between nerve ring and S I i pore: S-h pore anterior lo 
ocsophitgo-inlesiinal junction. 

Mirk- (Measurements from 10 specimens, types) 
(Figs 9-12) 

Total length 4.3 6.0 (54): maximum width 0.17 
0.22 Ok IK); dimensirms of buccal capsule tl.010 
0.015 (0.014) x ll.032-0.03S (0.035); lenelli ol 
oesophagus 0.364I.4X <0.4 I t; nerve ring to antenor 
end 0.19 (1.26 10.21 ): S I . pore lo anterior end 0.32 
0.43 (0.3K): deirids to anterior end 0.32-0.40 (0,54), 
Bursa without prommenl divisions between lobes, 
Ventral lobes joined vemrallv; lateral lobes and 
ventral lobes joined. Dorsal lobe similar in length to 
lateral lobes. Dorsal ray divides at imdlcnglh: 
secondary subdivisions occur .a 7, length: internal 
hrunehlets directed posterioily. nor reaching margin 
of hursa: external hranchleis shorter than intermils, 
directed laterally, not leaching margin of bursa. 
Lviemodors.il ray arising close to lateral rays, not 
reaching margin of bursa. Poslciolulerul and 
venlrolalerul rays fused, reaching margin of hursa; 
anicrolaieial ray divergent, shorter than cither lateral 
rays, not reaching margin of hursa; ventrolateral and 
venlmvc-ntral rays fused, reaching margin of huts# 
Gubernaculum broadly ovoid, 0.0111-0.020 (0.011) 
long: genital cone with prommenl anterior lip. 
posicriot lip shorter ihan anterior lip, with pair ol 
dome shaped papillae; pan of lateral inflations ol 
eulicle present on either side of anierioi lip, spicules 
elongate. l..5f>- 1 .97 t I 76) long, alate. lip simple, ala 
diminishing m width gradually towards tip. 

ienuik- ■ Measuremenls trom 10 specimens, types) 
(Ltgs 13-14) 

Filial length 4. 1 6.4 (5.7): maximum width 0.19 
0 27 (0.24): dimensions ol buccal capsule (l.tllO 
(1.015 (0.013) x 1 1.0.45-1 1.040 (0.0.49); length ol 
oesophagus 0.44 o.44 (t 1.43 k nerve ring to (interior 
end 0 IK-0, 32 (0.20); S-L pore to anterior end 0.30 
0.40 (0.56); deirids to anterior end 0.25-0,55 (0.40), 
Tail simple, conical O il 0.25 t() Ho long; vulva 
dose' (o anus. 0. 26-0.38 (0.53) from posterior end. 
vagina straight. 0.62 1.05 (0.91) long; oVC|ecioi .1 
shaped, inlundihulum longer than sphincter, egg 
ellipsoidal, 0.08-0. It) (O.tWj x 0.04-0.06 (0,05). 

f-tym <‘kig\ 

Ceres, goddess of agriculture. 

Remarks 

( lotu iiui ceres is characterised hy the presence 
of lip-like inllalicms of the peri-oral cuticle, 
oesophageal bosses extending of the wav to (lie 
net vt* i mg, die dcirid posterior lo Ihc nerve riny. 
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absence ul ocsoplntgeul denticles. a symmetrical 
buccal capsule, ,i simple straight vagina und spicules 
1.50 1 .47 mm in Icn^lh. Il is distinguishable from all 
congeners except C. nisiur Beveridge. 1470, ( nn 
Bevcndge.. I44X and ('. pupilluiti Beveridge. 1474 
by the possession of A rows of oesophageal bosses 
and 1 1 ic occurrence ol l he dcirid posterior to I he 
nerve ring. Cbnnina it res is distinguishable from all 
ol these species by the shape ol i he cephalic papillae 
which have u very short proximal segment and a 
larger obtuse distal .segment similar to that 
c neon n l civil in C ilntipt Beveridge, I44X, C. lube 
Beveridge, I44X, ( . /o/io/n/e Beveridge. 1448. t 
linsioui Johnston & Mawson. 14-11). C. main 
Beveridge, 1448 and C ilieinlis Johnston A 
Mawson. 1434. , t suite of species occurring in 
Muvrufius tlmsiilis (Gray. 1 837' t hut lucking 
oesophageal bosses. Chticina ceres it. lurthei 
1.1 isli neu is lied I n>m t . <\ i.ttor, ( . en\ and t ptipllltihi 
by Ihe presence ol hp like inllatioiis ul the 
cireunntral cuticle and Irom f mv and < pnpillmn 
in having a straight rather than a recurrent vagina. 

t hnicluu buns sp nov. 

(FIGS 15-28) 

Types: Holotype 5 from stomach ol V eluni\ 
brUehun us, If uttpcsi Is,. \V,\, coll. I, Beveridge, 
1 7. n .1482. SAMA AHC 30567, allotype V. SAM A 
AHC 30568. parutype.: 10 3 3. 31 V. SAMA 
MIC 30564. I f V, BMNH 1448 4 28 4-10 

Pest i iphon 

Sit i til I neiTiaLodes: cervical cuticle not inlliited in 
ocsopluigeuJ region: transverse ciitieular a mm I at ions 
prominent. Sub-median papillae 1 1.1)045 long, 
prujecting anteriorly from peri-oral cuticle: proximal 
.segment cylindrical. 0.006 long, longer than ovoid 
distal segment 0.0035 long. Mouth opening 
Joisovciilrally elongate. Buccal capsule shallow, 
symmetrical laterally, arcuate in lateral view, with 
apex ol arch lateral: dorsal and ventral views aicuule 
with bases ol arch dorsal and ventral Buccal capsule 
walls circular in apical v iew. Leaf crow n elements o 
ill Iininbei. uiise lioul full length uf InfCinal Wall of 
buccal capsule. 'Iighllv incurved at lips. Peri- ora I 
cuticle not inflated into lip-lrkc lobes attached to 
each leaf crown element. Oesophagus simple, 
e -In v • It ii in. without picneural swelling, dorsal lolie ol 
oesophagus pixijecting prominently into huceal 
capsule, hearing, duel of dorsal oesophageal gland: 
lining <>f oesophagus ornamented wiilt vows of 
si Iciutised busses extending, irom ..interior end (o 
level of nervt uug: single dorsal oesophageal 
ilenfielc present tmntedulely anterior lo nerve ring. 
Nerve ring in mid-oesophageal region, deiruls in 
1 1 rid oesophageal region, immediately anienot to 



nerve ring; S I: pore anterior to oesophago inri-.siin.il 

jiincliori, 

Mule ( Measurements Irom 10 specimens, types t 
tFigs 23-26.1 

Total length 5.0-7,. | to it. niaximtim width 0.2-r- 
0.38 1 0. 5 1 1 . buccal capsule 0.006 (0.006) x 0.055- 
0.O68 (0.058): length of oesophagus 0,45-0.52 
(0.47): nerve ring to untciiur end 0 23 0.25 il).24i. 
S-K pore to anterior end 0,38-0.47 (0.41): JeiriJ to 
anterior end 0.17-0.24 ( 0,20 1 . Bursa without 
prominent divisions between lobes Ventral lobes 
joined venlrally: Ititcral lobes and ventral lobes 
joined f'ursal lobe smiilai in length lo lateral lohes 
Dorsal my divides at '/•• length; seeoiul subdivision 
occurs at mid-length. Internal branehlets longer Ilian 
externals, directed |iostctolmcrallv almost reaching 
margin of bursa: exieriial branehlets shorlei. direelc.l 
almost laterally, not reaching margin uf htirs.i 
bxternodorsal ray arises close lo lateral rays, not 
reaching margin ol bursa. Posterolateral ami 
ventrolateral rays I used, reaching margin of bursa, 
anterolateral ray divergent, shorter than other lateral 
iays; nut reaching margin of Inn'sa; ventrolateral and 
venlmvcnlral rays fused, reaching margin ol bursa, 
(jiibci’iiaeuluni elongate, ovoid m durxovemral view 
0.010-0.020 (0.017) long: genital cone prominent: 
anterior lip conical, with -ingle papilla at apex, 
posterior lip shorter than anterior lip, with pair of 
dome-shaped papillae; pair of lateral inflations of 
cuticle present ott either side of anterior lip: spicule • 
elongate. I 50-1.47 1 1 ,64) lung, ulutc; alaediininishm. 
gradually ill width towards tip. 

I vmctlc (Measurements from 10 specimens, types) 
(Figs 27-28) 

Total length 7 3-y.O (7.4); maximum width tt. 37- 
0.44 (0.43). huceal capsule 0.006 (0.006) x 0.06(1 
0.070 (0.066): length of oesophagus 048-0.56 
(052); nerve ring to anterior end 0 23-0.27 it) 25): 
S I. pore lu anterior end 0 37-0.47 (0 42): deoid to 
anterior end 0.15-0.21 (0.18). Tail simple, conical. 
0.20-0.30 (0.24) long: vulva close to anus, 0 45-0.63 
(0.55) from pusteriui end: vagina straight , recuneni. 
0.71-0.42 10.80) long; ov ejector . I shaped, splimclei 
and infundibulum shot l; egg ellipsoidal. 0.08 0.11 
(0,101 .x 0.06-0.07 (0.06) 

It vauilny v 

Lams son ol Lahdaeus, k ing ol Thebes. 

Remarks 

( It uu inn Inins is churaeleriseU by a dorsovenlrally 
elongaitd buccal capsule, six leaf crown elements, a 
shallow huceal capsule which is arched anteriorly in 
lateral views, oesophageal bosses extending to the 
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Figs 1 5-28. Clout inn Inin > sp nov I 5. Anterior end, lateral view. 16. Cephalic extremity. lateral \ ievv. dorsal aspect on right 
hand side. 17. Cephalic extremity, dorsal view. IS. Cephalic extremity, ventral view. 10. Cephalic extremity, apical view. 
20. Optical transverse section at level < *1 buccal Capsule. 21. Optical transverse section through anterior extremity ol 
oesophagus showing thickening of lining. 22. Durstil oesophageal denticle, dorsal view. 22. Uur.su. apical view. 24 
Spicule lip. lateral view. 25, Genital cone, dorsal view, 26. Gubcmaculum. ventral view. 27. Female tail, lateral view. 28. 
Vagina and ovejeclor. lateral view. Scale bars = I). I mm. 15, 12, 27. IS : 0.01 mm. 16-22. 24-26. 
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nerve rmo. ;i single dorsal oesophageal denticle 
spicules 1.501.97 mm in length ami n recurrent 
vagina I'lie anteriorly arched buccal capsule 
immediately distinguishes it from all congeners 
except cine sp. nov. deserihod he knv. Other 
species x nli oesophageal bosses, ilorsal oesophageal 
dentieles and asymniclrieal buccal capsules arc C. 
■tlfetlliyhi Itevernige, 1998 and (' /lalvwin 
Hevmdge, I VOS. However, in C. liliilliyfn. Ihc 
huecal capsule is arched posteriorly in lateral views 
while in C pf>ly\cna. the buccal capsule arches 
antei ioi ly only over the dorsal oesophageal tooth and 
the deviation i> seen clearly only in dorsal views, 
Cltiiiiiim tint • lacks oesophageal bosses and 
denticles and is ihcrclore immediately distin- 
guishable from C. lulus. Thus r . loin s is clearly 
distinguishable Ironi all congeners. 

Cloacina cin e sp. nov 
(MGS 29-39) 

Types Hololype 5 front slomacli of Srlvni. \ 
Imu kottnesi Is,. WA. coll I lievcndge. 

1 7 i\. 19X2. SA.Vt A AHC 30564. allotype V SAMA 
AIK .30565; parutypes: is 44 v SAMA 
AIK' 3056b: I ,3 I V, OMNI I 1998,9,28.7-8. 

/Vvi riplitm 

Small nemalodes cervical ciilicle mil inflated in 
oesophageal region, transverse clilicillai annulaliotls 
prominent. Sub- median papillae 0.014 long, 
projecting anteriorly from peri -oral c uticle wlih 
distal segment cuivctl medially: proximal segment 
cylindrical. 0.01)6 long, shorter than ovoid, medially 
direcled distal segment 0.008 long. Huecal capsule 
shallow, arcuate in lateral view with apex o| arch 
lateral. Mouth opening dorsovcntrally elongate. 
Huecal capsule wall ihiek. dorsovcntrally elongated 
in apical view. Ixal crown elements o in number, 
iueuived at tips, arise from full length of internal 
wall of buccal capsule. Pori-oral ctmcle not inflated 
into lip like lobes attached to each leaf crown 
element. Oesophagus simple elavdomi. dorsal scetoi 
ol oesophagus protruding into huecal capsule with 
opening of dorsal oesophageal gland til apes: lining 
not ornamented with rows of sclerotised busses: 
deniielo.s. absent in oesophagus. Nerve ring in mid- 
oesopliaueal region; deitids in postcrim oesophageal 
region, posterior to nerve ring: S I" pore anterior to 
oesophagi! intestinal junction. 

Mill i (Measurements lioiu It) specimens. ivpest 
(Figs .34-37) 

I olal length 4.7 7.1 (b.0); maximum width () 74 
0.33 01,23): buccal capsule ()l I IK (On IK) v (ft Ins 
li.OOO ((fllHOJ Icm'lli of oesophagus 0.52-0.62 
if).56l nerve ling lo anterior end 0.22 0.27 i().25i: 



S-li pore lo anterior end 0. .350.42 (0.38); deiritl In 
anterior end lk.3d-0.37 (0.3b), litiixa without 
prominent divisions between lobes Ventral lobes 
joined centrally. lateral lobes and vcnlml lobes 
joined, Dorsal lobe similar in length to lateral lobe* 
Dorsal ray divides just he line mid length: secondary 
division occurs at -A length: internal hranehlets 
straight longer than externals, directed posteriorly, 
almost reaching margin of bursa; external blanches 
short, directed laterally, not reaching margin ol 
bursa. Fxleruodorsal ray arises close to lateral lays 
not reaching margin of bursa I ’oslcro lateral and 
ventrolateral rays fused, i caching margin of Inirs.i; 
anterolateral ray divergent, shorter than other lateral 
rays, not reaching margin of bursa; ventrolateral and 
ventroveniral rays fused, reaching margin ill luirsa 
(itibernaeultim sublriatigUlar in dorsovenhal vievv. 
0.02 (0.02) long; genilaJ cone promirienl: anterior lip 
conical, wilh single papilla a) apex, posterior lip 
shorter than anterior lip. with parr of dome shaped 
papillae; pair of lateral inflations of cuticle present 
on cither side of anterior lip; spicules elongate. M.97- 
1.35 (1.251 long, a late; alae diminishing gradually in 
width towards spicule lip. 

Feimh‘ (Measurements ol' 10 specimens, tvpc-s) 

(l igs 3x 30) 

lotul length 7.3-10.5 (8.8); maximum width 04 I 
0.54 (0.4b); buccal capsule 0.018 (0.018) x 0.090- 
0.098 (0,094); length of oesophagus 0 00-0 73 
(0,65); nerve ring to anterior end 0.24-0.30 ( 0.27): 
S I: pore to anterior end 0.3.3-0.46 (0.39); deirid lo 
anterior end 0..30-0.4I (0.34). Tail simple, conical. 
0.20 it, 2b tli.2.3 1 long; vulva close lo anus, 0 35-0.51 
(0.42) from posterior end; vagina short, M might. 
0 52-0.63 (0.48) long; ovejeetor .1 shaped; spliinelei 
and infundibulum short; egg ellipsoidal. 0.08-0.10 
(0.09) x 0.05 0.06 (0.05). 

Tnviiilitf>y 

Circe, daughter of the sun and I Vise, famous lor 
Iter magic, 

Remarks 

Clittiiiiui cine is characterised by a dot so ventral I v 
elongated mouth opening, six leaf crown elements, 
cephalic papillae which arc situated close logo that 
and whose lips are deviated medially, a shallow 
buccal capsule arched anteriorly, an oesophagus 
without bosses or denticles, Ihc deirid posterior to 
the nerve ting, spicules in the range 0.97 I 45 mm 
and a straight vagina. The anteriorly arched huecal 
capsule and the dorsovcntrally elongate mouth 
opening distinguish this species from all congeners 
except C . hum. Cloucinu t in t- dillers front < . I<ittt\ 
in lacking oesophageal bosses anil denticles, m 
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Fiys 29-39, Clotit iiitu iiv( >.p, nov. 29. Anterior end. lateral view. 30. Cephalie papilla. 31 . Cephalic extremity, lateral view, 
dorsal aspect on right hand side. 32. Cephalic extremity, dorsal view. 33. Cephalic extremity, apical view. 34. Bursa, 
apical view. 35. Genital cone, dorsal view. 36. Gubemaeiilum, ventral view. 37. Spicule lip. lateral view. 33. Female tail, 
lateral view'. 39. Vagina and ovejcctor. lateral view. Settle hats = ().] mm. 29. 34, IS, 39; 0.01 nun. 30-33, 35-37. 
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having the liei rii.l posterior in the nerve ring rather 
• Iium immediately anterior to it. in having a straight 
vagina find in having shorter spicules. 

(lamina chiron sp, nov 
1 1 ICS 40 .51) 

Types: Holotype >!• from stomach of Scloni.\ 
him /minis. RoHlU'sl Is.. WA, coll, I Beveridge 
I7.iv.ld82. SAMA AIK' 50561. allotype s SAM A 
MIC' 30562: parniypes: III 12 2 , _ SAMA 

AIIC 30563. I 5. i V.HMNH 1998.9.28.5 6, 

T>escclpiion 

Small nematode s; cervical cuticle mllaied to level 
o| neivc ring; transverse culicular uiiiiiilaliods proni- 
inent Suh- median papillae 0.016 long, projecting 
anlemnly Irom peri oral cuticle. proximal segment 
cylindrical. 0.003 long, much shorter than Obnvoid 
distal segment. 0.013 long. Month opening 
dor.sovenl rally elongate. Buccal capsule shallow, 
symmetrical in lateral and dorsovemral views. 
Buccal capsule walls cireulur in apical view. Leal 
crown elements 6 in number, with prniriiucnt 
sliialions, arising Irom lull length ot' Internal wall of 
buccal capsule Peri -oral cuticle not mllaied into tip- 
like lobes attached to each leaf crown clement. 
Oesophagus simple elavillirm: lining not umu 
mettled with rows of sderotised bosses; denticles 
absent in oesophagus.. Nerve ring in mitt 
oesophagi'. d region; dcinds m anterior oesophageal 
region, aiiterioi io nerve ring: S-f pure posterior to 
oesopliago-inlcstinal junction 

Malr ( Vleasureincnis from Id specimens, types) 
i rigs 46-49) 

Total length 5 . 4-9. 9 (8.5): maximum width 0.34- 
0.42 1,0.38); buccal capsule 0015-0.025 (0.020) \ 
0.0650.085 (0,079); length of oesophagus 0.50-0,7 1 
1 1.67 ); uei't e i iug I ri an anterior eml 0.50-0.36 (U.54 g 
S - 1 . pore Horn anterior end 0.70-1. 1 1 ( < >7 ); tie i rid 
Irom anterior unit 0. 14-0. 18 (0.17). Bursa without 
prominent divisions between lobes. Ventral lobes 
joined vcnlially; lateral lobes and ventral lobes 
joined. Dorsal lobe slightly longer than lateral lobes 
Dorsal ray long, dividing al mid- length: secondary 
subdivision near extremity; internal branetitels shoit, 
slightly longer than externals, directed posteriorly, 
almost reaching margin nflnirsa: internal branchlels 
very slum, tin cell'd poMciolaterally. not reaching 
margin of bursa. PAternodorsal ray arises dose in 
lateral ruvs, not reaching margin of bursa. 
Posiemlatcral and venirolaicral rays fused. reaching 
margin of bursa: anterolateral ray divergent, shorter 
than other lateral rays; not reaching margin til bursa; 
ventrolateral and ventroventral rays fused, reaching 
margin of bursa Giibcrnticiilum quadrangular in 



dorsoventriil view. 0.03 long, genital cone pro- 
minent: anterior lip conical, wilh single papilla al 
apes; posterior lip shorter than anterior lip, with pair 
of dome-shaped papillae; pair of lateral inflations ol 
cuticle present on either side of anterior lip: spicules 
elongate, shim, 0.58 0.65 (0.62) long, aiaie: ala 
terminating anterior to spicule tip . 

hcimilc (Measurements ol 10 specimens, types) 
(figs 50-5 1 1 

Iota I leng.ih 8.5 12.3 ( 10.5); maximum width 0.46 
0.57 (0.5(0. buccal Capsule O.OI5-O.02O 10,0201 \ 
0.085-0.095 (0.090); length of oesophagus 0 70-0.78 
(0.75): nerve ling to anterior end 0.32-0.40 (<1.37 1 
S-E pore to anterior end 0 88-1,17 (1.00); deirid to 
anterior end 0. 12-0.20 (0.16). Tail simple, conical 
0. 1 3-0.20 (0. 17) long, vul\ a dose to anus, 0,26-0. <8 
(0.34 1 from posterior end; vagina short, straight 
0.29 0.38 ( 0.34): ovejeclor J-shaped: sphincter and 
infundibulum short; egg ellipsoidal, 0. 1 0-0. 13 (0. 1 1 ) 
x 0.06 0.07 (0.07), 

1:1 Villi )lllg\ 

Chiron, centaur, son of Sat urn . 

Remarks 

Cloacina chiron is characterised hv a cervical 
culicular inflation, cephalic papillae with a long, obtuse 
distal segment, six leal crown elements, a symmetrical 
buiL.il capsule, a simple oesophagus without denticles 
or bosses, spicules in the range 0.58-0,65 mm and a 
straight vagina. The shape of the cephalic papillae and 
the lack of oesophageal bosses distinguish this species 
from all congeners except f. dryope. f. hchc. ( 
hypsipylc , ('. limtmvi. ( iiitiitt and llwlitlis. Cloacina 
i hmnt is distinguished I 'mm ( . ilryopc in having a 
deeper huccal capsule, in not having the anterior region 
nl l lie oesophagus distirnllv bioatlm ifi.ni the pnsiu'mr 
part and in having much shorter spicules (>1.78 mm io 
C, itrvope), from f . hcbc and C. ihclitlis in hating n 
deepet buccal capsule In which I he anterior muig.iu doc ■ 
not have anterior tubes in ihe subniedinn and ventral 
positions anti Irom hypsipvlc. C. Iliisiowi and ( 
main in having a shallower huccal capsule w ithout the 
undulating anterior margin present in the lallcr iwo 
species. In addition, the spictllcs off . chironwc shurtei 
than those iri all ol the species listed. 

Cloacina cathnus sp. nov. 

(TIGS 52-62) 

Types: Holotype T from stomach of Sclnili t 
brarhvJti'HS Rollnesl Is . WA, coll. I Beveridge. 
I7.it. 1982. SAMA AHC 30555. allotype V SAMA 
AHC 50556; paratypes: 4 .{, 23 V V. SAMA AIK 

30557. 1 4, | r \ BMNII 1998,9.28 12 
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Figs 40-51. Clourimi chiton xp. nov, 40. Anterior end, lateral view. 41 Cephalic papilla 42, Cephalic extremity, lateral 
view, dorsal aspect on right hand side. 43. Cephalic extremity, dorsal view. 44. Cephalic extremity, apical view. 45. 
Optical transverse section through buccal capsule. 40. Bursa, apical view. 47, Guhernaculum. ventral view. 4N. Genital 
cone, dorsal view. 40. Spicule tip, lateral view. 50, Female tail, lateral view. 5 1. Vagina and ovejeelor. lateral view. Scale 
bars = 0.1 mm. 40. 42-40. 5(1, 51; 0.01 mm. 41 . 47-40. 
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Oi fii ri/iUon 

Wrv sniiill nematodes: cervical cuticle not mllalcd 
tn oesophageal region; transverse cuiietilar 
nnmilfit'ons prominent Suh-medinn papillae 0.0 1 1 ) 
lone, projecting anteriorly from peri-oral cuticle; 
pmvinial segment cylindrical. 0.007 long, longer Ilian 
ovoid distal segment. 0.003 long. Month opening 
circular in apical view. Buccal capsule shallow* 
symmetrical in lateral ailddorsovciltral views. Btieeal 
capsule w alls hexagonal in apical view. Leal' crown 
elements 6 in number, incurved at lip. arising lioin 
lull length of internal wall ol 1 buccal capsule. Pen- 
oral eUliele not ntHated into lip-ljke lobes attaelleiJ lo 
etieh leal' crown element. Oesophagus simple 
duvilorm. slender; lining not ontamented with rows 
ol selerotised bosses: dent ides absent in oesophagus. 
Prominent dorsal oesophageal tooth projecting I tom 
dorsal scelor ol’ oesophagus into buccal capsule. 
Serve ling in posterior oesophageal region deirids in 
posterior oesophageal region, posterior lo net ve ring; 
s l pore in region of nosopbago intifstinal junction. 

Mute tMeasiiremenls Iron i 7 specimens, tvpest 
d igs >7 bit) 

I oral length L4-4.7 (4.1 j: maximum width 0.15- 
0.10 (0 17). htictal capsule 01)0.5 (0.0115) x l).0|S- 
0.021) (0,010). length ol' 'oesophagus 0.32-0. 38 (0.34); 
net ve ling to anterior end 0.15-0 IS (0.1(0; 
S-L pore to (interior end 0.26-0.31 (.0.28). deirid io 
anterior end 0.20 0 21 (0.21). Bursa without 

proniinenl divisions between lobes Ventral lobe-, 
joined venlrally: lateral lobes and ventral lobes 
joined. Dorsal lobe slightly longer than lateral lubes. 
Dorsal ray slender at origin, dividing at mid-length: 
seeoiid.iiy subdivision oecinimg ai -/• length; internal 
brauehlels longer than externals, directed posteriorly, 
almost teaching margin of hursa; external hranehlels 
.shorter, directed laterally, not reaching margin of 
hursa t sternodorsal rav arises close to lateral rays, 
not reaching margm ol bursa. Ptitaerolateral and 
ventiolnteial rays ftlsed. reaching margin of bursa, 
anterolateral ray divergent, shorter than other lateral 
rays; not reaching margin ol bursa; venlrolaleral ami 
veiiinncnnul rays fused- reaching margm of Intrsa 
(lUbermieulum ovoid in dorso-ventral view. 0.015 
lO.Ol 5 ) long; genital cone prominent, anterior lip 
conie.il. with single papilla ill apex: posterior lip 
spot tei than afiteriot lip. with pair of dome shaped 
papillae, pair ol lateral inflations of cuticle present oil 
either side of antei ior lip; spicules elongate, 1,31-1 ,46 
f I 40) long, abate; spicule tip bifurcate, surrounded by 
ovoid flange: alu terminating abruptly immediately 
antei ior to spicule tip. 

(Measurements of It) specimens, types) 
i I tgs 6 1 62 ) 

total length LV 5 3 i4.fi); maximum width 0.15 0.26 



(0,21), buccal capsule 0005 ( 0.005) x 0.01 8-0, 0'O 
(.0.010): length of oesophagus 034-0,41 (1)37) 
nerve ring to anterior end 0,15-0. IS ( 0 1 7 > • 
S-l: pore to aiUerioi end I) 25-0.37 (0,2 l 0: deb id to 
anterior end 0.174) 25 (0. Id), Tad simple, conical. 
(1. 1 1 -0. 1 8 (0 I ft) long; vnlvu close to anus. 0,23-0.30 
(0.27) from posterior end; vagina elongate, straight. 
0.72-1 00 t().70) long ovejeelor .1 shaped; sphincter 
and infundibulum short: egg ellipsoidal, 0, 07-0.00 
(0.0K) x (1.04-0.05 (0.05). 

/Ovmo/ogv 

Cadmus, soil <■( the I’tU'eiiieiai) kilty, Ageiior, 

Remarks 

( loin (rut ivilinli a most closely resembles < 
hm iicllitiiiii Johnston & Mavvson. 1 030 in its small 
M/e. simple slender oesophagus lacking bosses or 
denticles, small, symmetrical buccal capsule, 
cephalic papillae with the proximal segment 
loitget limn die distal, six leal cimvn elements, 
spicules in the range 1. 31-1 16 mill and a straight 
vagina Cltnieinii iinhmi. s differs front < 
Inn iwliicnui in having the deirid posterior to the 
nerve ring and longer spicules (0.60-0.70 nun in 
t 1’iinit‘iiuinti i. Chmciiui anlnm ,v also resembles 
( . aihiillrnui Mavvson 1077. ( cii\u Beveridge 
1004 and ( i/>‘< Beveridge. 1008 hut they differ in 
having the secondary hranehlels of the dorsal my 
at isittg at oi heloie the primary hiiinviition rathei 
lhan after it as in C animus. Other similar species 
arc ( nfkc Beveridge, 1008 and (, digirtiM 
Johnston & MaWson. 1040 vvltieli differ in having 
die deirid aiiteoot lo die nerve ring and loitget 
spicules (;>2.5 mm). C cvMc Beveridge, 100g 
which differs in having (lie deirid anterior to the 
nerve ting and a characteristically enlarged spicule 
lip, and C. iie(n \niii M.iWson. IV7I wjlielt lias the 
deirid mtlennr to the nerve ring and a sltooei 
vagina 

Clnadnu Iclemaeiws sp. nov. 
il-IGS 63-72) 

/y/’i'.v fliilotype ,3 t ruin stomach oi' Seitw. 
hnii'hyuriis, Kollncst Is., WA. coll I Beveridge 
17 04082. SAM A AHC 30570, allotype 1 SAM 3 
AIR 3057 I . paralvpes: 6 V V . SAM A AIK 30572. 
I V. UMNH I OOS.0.2S.25. 

/ h-serijJtion 

Small nematodes: ecrvietil etilielc not inllaled in 
oesophageal region, transverse eulicukir annotations 
pmniincnt. Sub- median papillae 0.015 long, 
projecting anteriorly from peri-oral unit lc, distal 
segment deviated medially: proximal segment 
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'X 

cylindrical. (UHlft long, shorter than ohovoid, 
medially directed distal segment . O.OOb lone. 
Month opening citvtilai in apical view. Buccal 
capsule shalkvW- symmetrical in lateral and 
dnrsovenoal views Buccal capsule Walls striated, 
cii'i'tilat in apical view. I .cal' crown elements ft in 
nunil'ci. only slightly incurved at lips, arise from 
lull lcnglli of internal wall of buccal capsule. I’en 
oial cuticle mil inllated into lip-like lobes al lacked 
in each leal crown element. Oesophagus simple, 
clavilorin. lining not ornamented with rows ol 
sc le rot i. set I bosses; denticles absent in oesophagus. 
Nerve ring in anterior oesophageal region; iletnds 
m mid -oesophageal region, posterior (o nerve ring; 
S l. pore anterior lo ocsophago-inleslinal junction, 
immediately posterior lo deirid. 

Mill i [ Vleasiiiemcnis of liololypet (Mgs ftS-70) 

Total length 7.0: maximum width 0,32; buccal 
(apsule 0.1)10 \ 0.057; length of oesophagus 0.65; 
nerve ring Ironi anicrioi end 0.2 7. S I pore from 
anterior end 0.47: deirid from anterior end 0.41 
Bursa without prominent divisions Ix-lwccn lobes, 
Venlial lobes |oined veiiirally; lateral lobes and 
ventral lobes joined. Dorsal lobe similar in length 
to lateral lobes. Dorsal ray divides at '/. length: 
secondary subdivision occurs at -'A length; internal 
luanchlels long straight, directed posteitdalerally. 
almost reaching margin of bursa: external 
luanchlels very short, directed posietoluierally.. not 
reaching margin of bursa. I xternodorsal r;i V arises 
close to lateral rays, not reaching margin of bursa. 
Posterolateral and ventrolateral rays fused, 
teaching margin ol bursa: anterolateral ray 

divergent shorter than other lateral rays, noi 
teaching margin of bursa; ventrolateral and 

venlrovemrul ravs fused, reaching margin of htirsa. 
Ciitbci uaeulum quadrangular in shape in 
dorsoventral view. 0.02 long; genital cone 
prominent: anterior lip conical, with single papilla 
at apex: posterior lip shorter Ilian anterior lip, with 
pair of dome-shaped papillae; spicules elongate 
2 33 long, a laic. 

I rmnlr I Measurements of*) specimens tvpcst 
i lags 71 72 1 

Total length 5.0-9. I (71 ji maximum width 0.3ft- 
()5l i()44i: huccal capsule 0.010-0.015 (li.Ol.T 
0 0.5.3 ( l.OtiO (0.057 1 ; length of oesophagus 0,74-0. MO 
(0 77); nei'Ve l ing i<> anterior cud 0,27-0, 50 1(1, 28), 
5 t: pore to anterior end 0.40-0.4') (0441. deirid lo 
anterior end 0.3ft-0, 40 (0.38). Tail simple, conical. 
0.17-0,27 (0,21 1 long; vulva close to anus, 0.30-0.41 
Hi 37) from posterior end; vagina straight. 0,45- 1.12 
01.70) long, uvcjecloi J shaped, .sphincter and 
mhmdiluilum short; egg ellipsoidal. 0.08-0 10 (0.091 
x 0 04-0.0.5 (0.05). 



lilyiiiohifty 

I'clciiUicliUs. soil ol ttlyscss and Penelope, 

Remarks 

Clout W() hlfiniulms is eliaiaelei ised by the 
cephalic papillae wnh the distal segment globose and 
directed medially, six leaf crown elements, an 
oesophagus without bosses or denticles, the deirid 
poslerioi lo the nerve ring, spicules 2.3.3 nun long 
and a straight vagina. 

Although described Itom a single male. (' 
Ji'lemachii.y is readily distinguishable from all 
congeners except ( tkney) Mawson. I *->77. I 
cilnvixlsi Mawson, 1072. C, eponu Beveridge. 1008, 
C 1 ‘iinthclUi Johnston A; Mawson. 1938, i frtviiiu 
Beveridge 1008. ( /ret/iuiis Johnston <& Mawson. 
1038 and ( . |/ie/uA Beveridge, 1008 by the shape ol 
tile cephalic papillae with a medially directed, 
globose distal segment. Clou film irlcininlms is 
distinguished from C etlwoitlsi m that u lacks the 
ecivical ctilicular mllalion and a eomb-like 
ornamental iori ol t lie oesophageal lining', lie 
spicules ol ('. edwtittlxl arc shorter (0.4 1-0.47 mnO 
and die vagina is very short Chuuinu h lnninlno. 
differs from die remaining members of this group in 
I ha! it lacks, oesophageal denticles. In addition, < 
Iflaiiuclms differs from ikivcyi which has Ihc 
deirids at the level ol die nerve ring, spicules > .3.0 
nun and a recurrent vagina, lintn C. efftmu which hits 
anterior deirids and spicules o.Oft- 1.05 nun lone, 
front C cnuilmllu which lias anterior deirids and 
spicules I 42-1.8.3 mm long, from < . fteronio which 
has anterior deirids and spicules 1.65-1.85 long, 
from /ivv/uvai.v w hich has anterior deirids, spicules 
1,02 I. It) long and a V shaped vagina and I ruin C. 
Ihcwi s which Ims anterior deirids and spicules 1.02- 
1 .23 nun lung. 

Discussion 

I lie current examination ol gasloc nematodes 
I ruin a series of quokkus shows I hat this host. like 
most other kangaroo and wallaby species, harbours u 
range of species of Clodchui rather than the single 
species. C. suintiiris. described to dale I hc new 
material came from a small number of quokkus 
collected at a single location and it is likely that inoie 
extensive examinations of this host will reveal 
additional species o \ Cloucitut. 

All species described from I he quohKa are 
currently considered lo be restricted lo this liosi 
However the parasite fauna of itniernpndtd 
marsupjids from Western Australia is still vciy 
poorly known and the new species of Cltmrlitu 
described here may prove to have a wider host rainy 
when more studies are carried out ill the region. 
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til 

Sonic nl' 1 he new species closely resemble 
described tiixu while others exhibit novel 
morphological features within the genus or novel 
combinations or morphological leatures. Clotnirui 
ciuhnn \ closely rexemhles C hurneiiianu found in 
Marnymx dorsalis in Queensland (Beveridge 1998). 
Similarly, C ehiran possesses obovale cephalic 
papillae similar to a suite of species (C. dryope. C. 
Iii'bi'. C, hypstpxlc. C. linsttnxi) found in Maeroptts 
dorsalis in Queensland f Beveridge 1998). but differs 
from till of Ihcse possible relatives in the simple 
shape of the buccal capsule and the oesophageal 
lobes projecting into the buccal capsule. Cloacina 
ceres has similarly shaped cephalic papillae hut has 
bosses lining the oesophagus, a feature charac- 
teristic of an alternative suite of species found in a 
wide range of nuieropodid hosts (Beveridge 1998). 
Claarina if'leiiuirhtis has cephalic papillae resem- 
bling C. llieinis found in Macropns irtna (Join dan. 
1837) from Western Australia. C. ennihcdla from 
I’enoyale lateralis Gould. 1842 from central 
Australia and C. daveyi. C. freiptcn.x , C. epona and 
C. /crania all from Macropns roinisltts from inland 
Australia, but differs from all of them in lacking 
oesophageal denticles. By contrast, C, loins anti C 



eiree have an entirely novel, anteriorly arched buccal 
capsule which occurs in no congener. Therefore, in 
as far as it is possible to assess relationships within 
the genus, I he series of species of Cloacina described 
from the quokka has possible affinities with suites of 
species in M. dorsalis and M. rabnstus, but the 
striking morphological originality of most ofthc new 
species makes the determination of associations 
difficult. II does suggest that more extensive 
examination of parasites from Western Australian 
macropodids will continue to reveal morphologically 
novel species of Cloacina. 
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